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(54) SWITCH WITH EMULATION CLIENT 

(57)AbstraGt 

PROBLEM TO BE SOLVED: To provide a switch with 
emulation client in a data communication network 
according to a session initiation protocol(SIP). 
SOLUTION: The switch is connected to a legacy 
telephone which initiates or receives telephonic 
communication with a SIP-observant telephone or 
another legacy telephone over an SIP-observant 
network. The emulation client translates between PBX 
and SIP manages to allow the legacy telephone to 
communicate seamlessly via the SIP-observant network. 
The switch is further connected to a location server 
which stores redirection information for redirecting calls 
made to a particular number. The calls are preferably 
redirected based on the location where the user is 
scheduled to be present at the time of the call. 
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(57) imm 

mm] -b -> 3 vr^a^^y n h ( s i p ) 

^7 7 ^ 7 h ^^-r S X ^ -y f-5:Ji#t-r S C i: c 

C^WiSm. S I Pii^^^'y hy-i'^^LT. 

s I PM'^mssm^tcimniyii'y-mmmto^mwM 

b *\ P B X ^ -y -t-i/' t S I P ^ <y -t-i^OP^tJgg^ 




[W««l] "tyx/a-ymi^ftih^Dl^ (S I P) K 

mmtmm^y vu—^^ifYLT. ^icox/wxt 

T. 

S I F^m'^Bi^X'. sufElgl©xVWX*>P.^l©n 

-)miL>>- -y -b- >^^s<i-r s X T- y . 

tulBm 1 £D3-;«Ti^ >y -tr-i^^fcjS^LT, S I Pjf 

Mia^ 2 © 3 y -t-i/^Bmrn 2 ©x/ w x 

[w^«3] s I P4m'^B^i>\ m\H^mwm^f 
nv=i?ucmmtm^m 1 ciBKom 

6 ] SiStOf Jffl RTtg^J^SOtf p.. SIP 

[liJRii 7 ] -b 3 yrw1$&:/n h 3;l/ ( S I P ) 
WrSilSa^-'y hy-^^/l-LT. HKDrWXi: 

S I P^^ffMT\ tulBS 1 €>-rV^^XA>6^ 1 On- 

tuieU 1 -y-tr-iy'tJS^LT. S I P^f 

M^J^^T\ lg2 03-;l'6tjip{>yb-S^*^^fiE-rsx 

2 ©3-;H«ai ^ -y -b-i^^MIB^ 2 Ox/ W X 

^iSs |gi©x/WXfcS2 0x/WX0HlcmejiM 

[fisR^ls] 3-;Hl3i^<yb— ^5«F. 

nmmd: s i p^Pisg^j^i!:*^ mp^^i^mm^r 

10] H 1 ©n-;l/fi|Vt^ y -fe-v^fcM^-r 



(2) #M 2 0 0 2 - 1 1 8 5 9 4 

2 

^.eSUf n > a Vr- ^ '^-X 13 ffif X 
x-y^i:, 

tutaiJOtlitfc^SHt^fCjSUT. |g2 0=i-;l/5SfEp{ 
•y -b-i^^iftojll-r SXr -y r fc *2 e. t^tyit^a 7 {c 

[M*«12] ffliaO^IJfflRlfil^JgS©**^?.. s I 

10 p|^ji^jg^%as?-rsxx-yr«s?.c-&tf»«a7 

[fi^Ji 1 3 ] y'^uxfscDnmmn^mu.-rztzisb 

■b-y>'3>'r«^te:/ah3;l/ (S I P) {cWTSil 

S I Pl^a^r/WXi:. 
S I PM^T^UXt. 

wtas I pp^^T/^-Txttwas i pm^x/^-cx© 

S I Ppj»^JBST«}fas I P^^jS^r/WXfcj;oT 

20 ejM^nS3-;l/5iiz:^-y-tr-~>'*S I Pa^Jg^fu^ 

SILT, tufas I pm'^t'^u xic&mt^ct^^n 

tt^^^-Cryht^^ts. -t^yv-avrffliifjynhn 

;p (s I p) tw-rsafl^-y b^-^o 

[li5t<Jil 4] a-)miL?>-y't—>'ti\ S*. )S 

1 3imm<Dmmy hv—^o 

5] SI P^^ag^Jg^A^ 

h wr 5tt*a 1 3 icmmomm^ -y b y 

yyhif. Mfan-^r-i/ayx-^f^-x*^?). 
5?IjS^ -y ^-v^'tM-r^eHl'ff^^lXf) fflLT, tuia 
^Dffib/tgjM'If^gCSt^v^T, Mian-;l/«iE^-y-l2 
-i>'^eaM1-5iii:^^e.{c#Sli:1-SI«*ai 3 Ida 
fc©iifi^-y by-i'^ 

[sSiR3l 1 7 ] ^mnm\ V^03-;^5Sji:>< -y -b- 

Tt/^5ii*ai 5iciaic©aM^>y hy-^'o 
iR©fjfflRre6ftjgs©**^?.s I pi^ji^jes*as?-r 

S(ii:5:^P.fi:!^mi:-rsWS?:^l 3fcfa®©affi^<y 

[sSsR^ig] 7^/wxsg©«iga€*«iE-rs/£:46 

©. ^yiyBymi^fahajl (SIP) {cWTSii 
'B:t^-y hy-^'TfeoT. 

s I p^m'^T'^UT.t. 

S I FM'^T^UT.t, 

WaES I P^ji^xVWXiiHuias I Pil^xWx© 



s I pa^jgs:i?Mfas i pag^x^-fxt.koTSj^ 

^^r>htJ;i3S I Pl^a^J^St^^LT, Huies 
yyht^^ts. •fe<y'>H>rJi(&7'Pba;l/ (S I P) 

[il5l?S2 1] SI pg^^^ESA\ «rt^«aft^ 

yn h aMzmm-rmMm l 9 tI2icOii<i^-y h "7 

'>"*^e5^^ ti?. t A^^^f B t ^ i xfmmimm v 
TV>S|«J|<« 2 2 tiBKcam^-y h -7-^/0 

m^m2 5] s I Pja^T/uxt s i p#a^x 
ifeyah3;v (s I p) mmt^mm^^yhu—!/ic 

*;t:^5x5a^-'>3yi'7'l'7VbTSoT, SIP 

a^fl^iST'tufas I PM^x/wxtcioTgiM^nfc 

>h{Cck!3 S I Plf^^»i!:tcS«LT, Huias I 

fmyuvui\^ (s I p) \zmm^mm^-~vYv—^ 

2 5fCfai£Ox5aP-'>'3yi'^l'T>bo 

c«^3«2 7] SI pi^a^}gs*% «rt3i^«^ 

T'n h Wrs»*« 2 5 tfB«©x= ^ 

By^=7^7yYo 

mmm. 2 8 ] n-;l/»35:^ >y -t-i^tlBa-TSIteSI 
■rSII*«2 5C|2«©x5aU—>3>i'7'r7:/ 

>-= 

TV^5ll*^2 8ti:faKOx5ap-j/3y^^^'7y 



ho 

[ii^^3 0] SI P#M^Jg^*\ «mcD^iJfflRltg 
5fctB|g©x5jLP-v'3>i'7l'7ybo 

3 1] s I p a^T/ ^1' X i: s I p ^ 

>'WXOKl?«Ka©*»ji-rSf=l&0, -b>y'>3VB3 

(SIP) Kspjft-rafflM^'y bv-i'fc 

:j3tt5x=ib— >3y^^7'r7yb'T?feoT. SIP 

i^a^j^ST'Mias I p^^^^xA-rxc^fcoTfijii^ 

10 . nfcn-;V5t3i>«-y-b-v'*Mfax53-V-v'3:/^^ 

'r7>'hicj;D s I ?Wfi^^\^m^hr. Mtas i p 
jg^xVwxtfij^-rsiit^Wfmfr^, am^-yh 
y-i7t*3ti-5x5a.P-i/3 :/^'^'r7>ho 
C»*«3 2] 3-;HiSji^>y-b— m gift, IS 

3 Ui:ta«©x5rLb-i/3>'^'7'l'7Vho 

[w*^3 3] SI nmm^tK mmmm^ 

bri;Mj:Wr5ll*a3 1 Ei2«Ox5a^-i/ 

3V^'^>l'7Vbo 

t^m^m-i 1 t3aiSox5:xb— >3>i'^^7> 

ho 

TV^SW*«3 4{Ci2«Ox5ab-i/3>^'7-r7> 
ho 

m-^m 6] SI p^fjs^jgie*^ aisowfflpite 

^3 HC|2«®x5alx-i/3>'^7-r7Vho 

[000 1] mmm<om.^m^mm\t. 2 o o 

8^ 1 0BaiSO*BiEaiJS6 0/2 2 4 5 6 6O#« 
*i?SL. ?-tDF«3§{±, #Bg{CJ:f), *WiNB»tcfflaiii 

[0 0 0 2] 

[5§H^©St-;sS^lf^^S:] *|g0J5tt. -Ktc, ^y-^- 
^•y h«IS®;rci60#^:/oh3;UcML, .fcDPWc 

-;l/©S'-AUXlHScDfti&tx = ib-'>3 
X*ilfl5-r S X-f >y MfSo 
[0003] 

[tiiasogffi] ■t'y'>3>M!i&:/ah3;l/ (S I P) 
fi, -r>^-:?^>y h«iS^^i6, ioSfcttaiSt©#ia 
#fccDV;l/^^-r^'7-tr-y>'3>'^{'Ffi!c, fcj;t? 
^y-rs/ifeOfl^yn hn;l/-r-$?.o S I Pffl^yn 
h^;Hcol^T^0p»3:^ 1999^3j|orsiP: 
Session Initiation Protoc 
50 o IJ iiSStlfc Internet Engineer 



ing Task Force Request fo 
r Comment 2543 (LUM. R F C 2 5 4 3 

ffl^^iiStlSo SIP«, PBXm^fm^tzliU. 3 

[0 0 0 4] SI prnwrnmi^matz^iULn^xx} 
BfttiL^fett, SIP TjRLK^-Drmsun^o si 

S I P+)--^^^Mott, I P#.-y hy-i'^^r^LT. ?• 
0-9— /^tS I P^^^mmt^o S I P-9— --^tt, 
P^->S I P-9— ^^Sfcfi^JSS I P-9--^'^-Z?Stlf# 
So -»WS I PgjRtt. nf(±iL7C*\ iq^tHL5tt-tr-y 

[0 0 0 5] 01 Ali. S I P=i-;l'^. fa^i^s I 

p-9— ^-n o^ifYLrmiLt^tctb(Dwmyuyi;m-v 

'>fji-i^x.>hif'7^7>h (UAC) I5i:iiflin« 

x>Mt- ^UUAS) 2 0(DS I P URL^^tJo 
[0 0 0 6] ra4^~>-9— oa. JSftS^^S«L 
T. »SU<{i, n':r-i/3>it-^'v2 5 5rfiJfflLTU 
AS URL^m^L. ifJEM^cUASTFUXtCf 
fJ^^f^ rsales@acme. c omj ^H© 

-law SIP URL tiRiit?,n/-c3-;vtt, mxi£. 

rbob@ny. acme, c omj 1tS©A 

[0 0 0 7] Ott, m2 0S#S*% 

MfH©J:?)iE»*UASrH^Xfc*fLT»fT-rSo U 
A S 2 01*. ^2 0ffl#S^^SflL, ^cDg^Oa- 

^xmmr^o ^On-;V*tjsg$txfc^^, UAS2 
Ott, fi£iA^^^yn+i/-9--/U 0(COKJS^?:^L 

AC 1 5{cK3M-r«,„ UAC 1 5t 

ACKS5l?*:/ci+->U— -'U oi^esfrsci: 

{CkoTttH^nT, eCD-y— AC KB* 
:£UA S 2 OfCfij^-rSo 

[0 0 0 8] 01 B«, K2IS I P+J— >''«3 0^ffifflL 

Ts I p=i-;]y^miLr^m:^m<ommrtiy^m-^ 
fe«o KSiu— ^■«3 0tt, mwm^^^mLT. 01 A 

©T'o^^iz-y— 1 0t<toTff*3n5Oi:ll«t, * 
OUAS URLI^. \n^-i/3y^-AZ5lZ=iy^ 

UAC 1 SSCM-To UAC 1 5tt. ^©7Kl-XO§M 

ACKg^^/TLTStHTSo 
[0 0 0 9] UAC 1 5tt. ejM-9-->'^3 0CJ;-oTM 



(4) #M2 0 0 2-1 1 8 5 9 4 

(? 

3-;WfigaL/-c*&. UAS2 0tt, OKjES^eSI 
LT, UAC15*\ ACKS^T/AyFv'x-i'*^ 

[O O 1 0] SI Ptli, ^^o^v^-^-y hmteT 

A*^e.s I p^-7.oymmi/7.fh^<r>mm[.i^w^7. 

(i, $^£. Hj5^*^^^:%oTV^^:V^„ iHg-TSS I P'^- 
X©«fei/X-r Att, U A C«mfeJ;l>'U A S ilftgtt 

io «ig«*\ ^ngftos I px^>y^fcj;ifMa-r2.ji 

L. ^o^^tzMmt. g*-r2.S I P'^-XOWiSi/X 

BISoSffiti. ^5LfcS I P-<-X©Sigi/ 

[0 0 1 1] 

\y-n'y-fmWit)\ S I P'^-XOWS-^Xx 
20 At. ->-Abxc#An-rsiii:^Bltgc-r«fcii)0'> 
XTA*3i;t>-^Sfcj^-r5«t;sSi4*^#ft-r5„ ^atfc 
i/XTAfcj;t>":^j£a, viJ'y-mmm.tiK ^nnw<o 

S 1 PX^>y^^«8^Tl/^5«2Sili:&LK. ^(DX^iSi^- 

Si5me>t>'ts I piitgtt^ti^/c«i?§iii:. s^-a 
bxtcs I P3-;l'^ffv\ ^-n^gttSiitA^T'tS 

[0 0 12] 

immmi'^^k^<D^m m^<r>mt. s i pa 

50 SSnfcx-ib— >3V^'^-l'7>F^*-r5X'r'-y 
^^^|p]^^•e,t^TV^i.<, cox-T-yf'tt. S I Pa^^-y 

hy-^;&^LT. s I pwfmMm^fcmmviSi/ 

a.\y-i/By^'7-(7yY^t. PBX^-yfe-v>'fcS I 

P / -y -tr- v'O^T'O^^^tf o 

*\ S I PJig=:t^-y by-^^^O-LT. i'-AbXfca 

;^*iRSi■r5f=i^>o«JM1t^B^^^/£0'>■-i^3 y^- 

;l/O^^ST, a— »f*^^<i{cv^S J; 5 l^X'^rj^a-;!/^ 

[0 0 13] :^WR<0-Wmr^\t. i/7.7-h\,t. S I P 

m 1 Ox''WXi:m2 oxVWx©r^T-«fSaM^5ii 
-rS/cfeOXf'-yg^^^tfo X-f-y^ti. ffiSn.- -y h 
^-^^^ c:©a--yhtt. a--yF:^)\ S I Pl^M^J^ 
m 1 Ox^WX*^P,|g 1 On-;V^fi^<y-b— >' 

JO I P a^}g^T% ^ 2 ©3-;l/5iji^ y -tr-S^-^^lSc L 



[0 0 14] *»WcOgiJ©SI«T'l±, X-f <y^{i, S I 
PJl^Jg^T. m 1 (ny'/UT.fS^i^m 1 03-;l/5iji^ 

[0 0 15] *|gB^O#^©«T-tt< 3-;l/Si3i^-y 

[0 0 16] ifmnm\m-^(ommx\t. s i p^^i 

[0 0 17] *SIWogiJto#S©flg;^-z?{i. x^-y^^ 

?:n'>--i/3V9— >'^l^{cf21i-r5o X'T-y^tt, Si 
<Oa-]\m±:^ -y -b-i^tcra-r f) HI L 

[0 0 18] :^^m<Dmm^(ommxi±. ^mnm 

[0 0 19] *|g^<D^P.(cS'JO#^©^ttT«. S I 
[0 0 2 0] *%B^Oun5fe^tfffiom * 

[0 0 2 1] 

[fgH^tO^SI©J^«] 0 2«. SI Pjl^«IS1i6 5fc 

©«iga<i>&BS^!&t-s s I p^ra^«igii4 ontzttn 

■y hy-^O«[»&yn-y^0Ta6;g.o S I Pl^S^Sfg 
«4 0tt. S I P3S^:t^'y hy-^4 
fTV\ ^©^-■y h7-i7 4 5tt. »SL<a, RFC 2 
5 4 3tfa«^nss I PfS^t7'Pha;l.;&-9-.1^-hf 
So S I Pji^:^-y by-i'4 5tt. »tL<tt. I'V 

[0 0 2 2] X-r-y^V^^SSSOA^ D>5r— ^HV-y- 
-/'SS 5tie^snTV>So X'T-yg^Vi^SSS Ott. 

sfc. ^>yhy-^'±-pi&ff-rsi-s)Sfett^gst©=i7 

x-r-y^^^/rtfcs I vm^^^vYu~-i'A5^-^rz.ii^ 

oT, X^'-yg^y^^S»6 Ofi:fe^^^t^TV^5„ X-< 
■yg^^i^'SSe OO^a. S I P)i^«fg^i6 5(c^^ 

^nrv^So s I p^^3S^«isti4 oioj;y's i Piig^ 

«IS«6 5. X^-y^yygSS 0. 6 0. ^^XSu^ 



[0 0 2 3] n'^-i/3y-9--7^5 fftL<}4. 
S I P^^WiSae 5©a— tfjbV ^ii{cv^SJ;^t;:x 

[0 0 2 4] 7.4y^y^mm6 0l±. »tL<fi, X 

Ox/WXTfeO»5c X'T-y^yygSSOJi. »S 
L<tt, !|tSOa^-'>3>tK|-rs»fl3-;l/feJ:tf 

m=j-j\^^'^m-r:s,mffi^im (pbx) ^x>yb-e 

feSo X-r>y^yi^SB5 0tt, ms I P^<y-b-i; 
«:PBX;>«<y-tr-i^C, Sfc^lflP B X;>«-ylr->'«:S 
I PpC<y-lr-j^(i:^S|-r5fc«)Ox5alx-'>3>^'7 
20 '('7yb5 0a;&^3:y„ ^0«tW*J^ffiT-fi. x5 
al^— >3>'^7-l'7>h 5 0 att. x-^jim^-yh 
y-^fcfcV>T. UAC 1 SWtSflJ^fSo 
*«J^ffi(i:cJ:n(f. x^aU—i/sV^^-rrvhSO 
(^g|5PBXyn-b-yit±T'lllf^-rSV7b'>x7 

[0 0 25] S I Pj1^SK«|6 5tt, »SL<tt, S 
IPM^m^X. 3-;Wit3i^<y-l:— >**2l«^3J;rfS 
MfSfcfeOS I ?7.^-j{7^^tSo S I Pji^WiSffi 
fi, »S L < li, R F C 2 5 4 3 tffSBtEKStlSU 
JO A S 2 OOfSffl^fSo S I Pl^a^miS«4 0«, 
/-cL. S I PX^y^^^-^ii^^ly-^^y-ffUTsXtb 

So s I Y^m'^nmmA oa. si p^^^g=jgi^T\ 

$ftU<(S:. PBXffi^ynh3;I/t*8!lLTV> 

So 

[0 0 2 6] -iswtc. s I v^^WfrnrnmA oti, # 

^oWISS^t? P B X ^^'-r ir;P^^%{EH|-r S c: i: t J; 

oT. s I pji^«isi»6 5 hnnmmm^fmt^o 

-/O x5:iU-'>3V^'7>l'7>'h5 0a^fil!lLT, 

S**S I P3«^»Slz:Sg|-r5o ^51-S±T?, X = 

»^©-r'<T$:fett^O-gp«:P'5r->'3 Vif--'^5 5 

f^cHo^SfiJ^ftg-^tt. n^-'>3yi^--;^5 5ti. a- 
Jl^m^t^TclsblC. ■r'tTcDnItg:%#^(D'JXb^M 



[0 0 2 7] x-r-y^vysasott, iffsb<tt, li 

T. ^©S**. S I b^fYLX 
S I Pa^«fS«6 5tt, »SL<ti:. U>4^ 
SMeoa, SIP 0KjS§^i52LL/-v'3>^7 

-r7>b 5 Oa\z.m.1rch\z.x^x. SejbWALfcil 

©oK^s^^PBx^s^-r-obts^LT, ^n^s 
I p^^a^mKittesi-rso $?>ic, x^ai^-^^a 

y^'^l'Tyh 5 0 att, S I P ACK;)<<y-lr-i;'* 

s©s®*iitK-r5o s I p^N»<?mig«i4 o43j:r;s 
I Pi«^fisS«6 5tt, co^^T, ^©^^-x-rod 

[0 0 2 8] 03(i, S I P3-;b:&S I Pji^WKH 

7 5A^?,Sfl1-SS I Plf^Ji^migij? 0Ofci!)(Dx5 

y-i'O«iiS:7D'yi'0i?3&So Hsox-^fafl^-y 

s I Piig=«^«7 5fej;tf s I ?^m^ 

«fg«» 7 0 t^n^tlgiliStlTV^SXl' >y ^V^^gB 

8 0fcJ:tf 8 S^^tTo Xl'>y^>i^S«8 OfcitfS 
554. S I P»^ttiS«7 5fe<J:D'S I P|^51^Se« 

7 0A\ Sv^fcS I PM^:t>-y h^-^g O^^LTjI 

[0 0 2 9] X^-y^V^^'SMS Oti:. ^SL<(4, X 
*x^WX-e$)§o X'T^y^y^'-agS Ott, n^-iV 
tt, S I P^P31^«IS1i7 0£Da.-lf*\ ^iltcv^^SJ; 

[0 0 3 0] x-r>yg=-yi^~SS8 5tt. $f$L<tt, # 
^wa-r5PBxa--y h-esso x-r-yg^yysss 

5tt, MS I P^-y-b-v'^PBX^-yb-v't, $ 



(6) «FBa2 0 0 2-l 1 8 5 9 4 

10 

tc^m P B X ^ -y -tr- v'^ S I P -y -b— >" tS^f S 
fcJ60x5:i^— ^ay^jr^-frvhs 5 a;&^t?o ^ 
©«tW*}gS8T'{i, x5aU-S^3:/^'^'r7^'h 
85a UAS20 <Dm\^t^o 
[0 0 3 1] -UaWt. S I P»^aig«S7 5f±. S I 

PJS#S*^eM-rse:i:C<J;oT, s I P^^a^WiS 

«7ohoaisjiffi^rj^$fefs„ jattssRtt. »tL< 
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1. Title of Invention 

SWITCH WITH EMULATION CLIENT 

2. C I a i ms 

1. A method for establishing telephonic communication 
between a first device and a second device over a communication 
network adhering to a session initiation protocol . (SIP) , the 
method comprising: 

receiving a first call establishment message from the first 
device in a SIP-unobservant format; 

generating a second call establishment, message in a SIP- 
observant format In response to the first call, establishment 
message; and 

transmitting the second call establishment, message to the 
second device over the connvunlcation network. 



2. The method of claim 1, wherein the call eatabliahment 
message is selected from a group consisting of requests, 
responses, and confirmations. 

3. The method of claim 1, wherein the SIP-unobservant 
format adheres to a private branch exchange signaling protocol. 

4. The method of claim 1 further comprising: 
retrieving redirection Information associated with the first 

call establishment message from a location database; and 

redirecting the second call eatabliahment message in 
response to the retrieved redirection information. 

5. The method of claim 4, wherein the redirection 
information is associated with a day and a time indicative of 
when the call establishment message is to be redirected. 
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6. The method of claim 1 further comprising selecting the 
SlP-unobservant format from a plurality of available formats. 

1. A method for establishing telephonic .communication 
between a first device and a second device over a communication 
network adhering to a session . initiation protocol (SIP), the 
method comprising: 

receiving a first call establishment message from the first 
device in a SIP-observant format; 

generating a second call establishment message in a SIP- 
unobservant format in response to the first call establishment 
message; and 

transmitting the second call establishment , message to the 
second device over the communication network. 

8. The method of claim 7, wherein the call establishment 
message is selected from a group consisting of requests, 
responses, and confirmations. 

9. The method of claim 7, wherein the SIP-unobservant 
format adheres to a private branch exchange signaling protocol. 

10. The method of claim 7 further comprising: 
retrieving redirection information associated with the first 

call establishment message from a location database; and 

redirecting the second call . establishment message in 
response to the retrieved redirection information. 

11. The method of claim 10, wherein the redirection 
information is associated with a day and time indicative of when 
the call establishment message is to be redirected. 
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12. The method of claim 7 further comprising selecting the 
S IP-unobservant format from a plurality of available formats. 

13. A communication network adhering to .a session 
initiation protocol (SIP) for establishing telephonic 
communication, between devices, the network. comprising; 

a SIP-unobservant device; 
a SIP-observant device; and 

an emulation client operative between the SIP-unobservant 
device and the SIP-observant device, characterized in that a call 
establishment message transmitted by the SIP-unobservant device 
in a SIP-unobservant format is converted to a SIP-observant 
format by the emulation . client and transmitted to the SIP- 
observant device. 

14. The communication network of claim 13, wherein the call 
establishment message is selected from a group consisting of 
requests, responses, and confirmations. 

15. The communication network of claim 13, wherein the SIP- 
unobservant format adheres to a private branch exchange signaling 
protocol . 

16. The communication network of claim 13 further 
comprising a location database for storing redirection 
information, the communication network ..further characterized in 
that the emulation client retrieves from the location database 
redirection information associated with the call establishment 
message and redirects the call establishment message based on the 
retrieved redirection information. 
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17. The communication network of claim 15, whexein the 
redirection information is associated with a day and time 
indicative of when the call, establishment message is to be 
redirected. 

18. The communication network of claim 13 further 
characterized in that the emulation client selects the SIP- 
unobservant format from a plurality of available formats. 

19. A communication . network adhering to a session 
initiation protocol (SIP) for establishing telephonic 
communication between devices, the network comprising; 

a SIP-unobservant device; 
a SIP-obaervant device? and 

an emulation client operative between the SIP-unobservant 
device and the SIP-observant device, characterized in that a call 
establishment message transmitted by the SlP-obsecvant device in 
a SIP-observant format is converted to a SIP-unobservant format 
by the emulation client and transmitted. to the SIP-unobservant 
device . 

20. The communication network of claim 19, wherein the call 
establishment message is selected from a group consisting of 
requests, responses > and conf irnationa . 

21. The coRRiunication network of claim 19, wherein the SIP- 
unobservant format adheres to a private branch exchange signaling 
protocol . 
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22. The communication network of. claim 19 further 
comprising a redirection database for storing redirection 
information, the communication network further, characterized in 
that the emulation client retrieves from the location database 
redirection information associated with the call es.tablishment 
message and redirects Che call establishment message based on the 
retrieved redirection information. 

23. The conmunication network: of .claim 22, wherein the 
redirection information is associated with a day and time 
indicative of when the call establishment message is to be 
redirected. 

24. The communication network of claim 19 further 
characterized in that the emulation client selects the SIP- 
unobaervant format from a plurality Of available formats. 

25. An emulation client in a communication network adhering 
Co a session initiation protocol (SIP) for establishing 
telephonic communication between a SI P-observant device and a 
SIF-unobservant device, characterized in that a call 
establishment message transmitted by the SlP-observant device in 
a SIP-observant format is converted to a SIF-unobservant format 
by the emulation client and transmitted to the SIP-unobservant 
device , 

26. The emulation client of claim 25i wherein the call 
establishment message is selected . from a group consisting of 
requests, responses, and confirmations. 
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27. The emulation client of claim 25, wherein the SIP- 
unobservant format adheres to a private branch exchange signaling 
protocol. 

28. The emulation client o£ claim 25, further characterized 
in that . redirection information associated with the call 
establishment message is retrieved from a redirection database 
for redirecting the call establishment message. 

29. The emulation client of . claim 28, wherein the 
redirection information is associated with a day and a time 
indicative of when the call establishment message is to be 
redirected . 

30. The emulation client of claim 25, further characterized 
in that the SlP-unobservant format is selected from a plurality 
of available formats. 

31. An emulation client in a comnunication network adhering 
to a session initiation protocol (SIP) for establishing 
telephonic communication between a SIP-observant device and . a 
SIP-unobservant device, characterized • in that a call 
establishment message transmitted by the SIP-unobservant device 
in a SIP-unobservant format is converted to a SIP-observant 
format by the emulation client and transmitted to the SIP- 
observant device. 

32. The emulation client of claim 31, wherein the call 
establishment message is selected from a group consisting of 
requests, responses, and confirmations. 
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33. The emulation client of claim 31, wherein the SIP- 
unobservant format adheres to a private branch exchange signaling 

protocol. 

34. The emulation client of claim 31, further characterized 
in that redirection information associated with the call 
establishment message Is retrieved from a redirection database 
for redirecting the call establishment. 

35. The emulation client of claim 34 < wherein the 
redirection information is associated with a day and time 
indicative of when the call establishment message is to be 
redirected. 

36. The emulation client of claim 31, further characterized 
in that the SIP-unobservant format is selected from a plurality 
of available formats. 
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3. Detailed Description of Invention 

CROSS-REFERENCE TO RELATED APPLICATION (S) 

This application claims the benefit of U.S. provisional 
application 60/224,566, filed August 10, 2000, the. content of 
which is incorpocated herein by reference. 

FIELD OF THE INVENTION 

This invention relates generally to signaling protocols for 
Internet telephony, and more particularly, to sv<ritches providing 
emulation services for seamless communication of Internet calls 
utilizing different signaling protocols. 

BACKGROUND OF INVENTION 

Session Initiation Protocol (SIP) is a signaling protocol 
for creating, modifying, and terminating multimedia sessions, 
including Internet telephone calls, with one or more 
participants. Details about the SIP signaling protocol is set 
forth in Internet Engineering Task Force Request for Coirmert 2543 
entitled "SIP: Session . Initiation Protocol," March 1999 
(hereinafter referred to as RFC 2543), which is incorporated 
herein uy. reference. SIP provides an alternative to PBX- or 
H.323-signaled telephony. 

Callers and callees participating in a SIP signaled 
communication are identified by SIP URLs. When making a SIP 
call, a caller first locates an appropriate SIP server and sends 
a SIP request to the server via an IP network. The SIP server 
may be a proxy SIP server or a redirect SIP server. A conmon SIP 
request is an invitation where the caller asks the callee to 
participate in a session. 



(22) 



1trfa2 0 0 2-l 1 8 5 9 4 



FIG. lA is a functional block diagcam for establishing a SIP 
call via a proxy SIP server 10, The proxy server 10 receives an 
invitation from a calling device, referred to as a user agent 
client (OAC) 15, in the form of an INVITE request. The INVITE 
request includes the SIP URL of a user agent server (UAS) 20 that 
contacts the callee when a SIP request is received, and returns 
a response on behalf of the callee. 

The proxy server 10 accepts the INVITE request and 
preferably engages a location server 25 to resolve the UAS URL to 
a more precise UAS address. For example, a call directed to a 
generic SIP URL such as, for example, ^salesSacme.COT" may be 
resolved to a particular person, such as, for example, 
''bobGny , acme . com . " 

The proxy server 10 issues a second INVITE request to the 
more precise UAS address. The UAS 20 receives the second INVITE 
request and alerts the user of the request by, for example, 
causing the user's telephone to ring. If the call is answered, 
the UAS 20 returns a success Indication to the proxy server 10 
via an OK response. The proxy server 10 in turn forwards the OK 
response to the UAC 15. The receipt of the success result is 
confirmed by the UAC 15 by transmitting an ACK request to the 
proxy server 10, which then forwards it to the UAS 20. 

FIG. IB is a functional block diagram of an alternative 
method for establishing a SIP call using a redirect SIP server 
30. The redirect server 30 accepts the INVITE request and 
contacts the location server 25 with the UAS URL as done by the 
proxy server 10 of FIG. lA. The redirect server 30, instead of 
directly contacting the newly found address, returns the address 
to the UAC 15. The UAC 15 confirms receipt of the address via an 
ACK request. 
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The UAC 15 Issues a new INVITE request to the address 
returned by the redirect server 30. If the call succeeds, the 
UAS 20 transmits an OK response and the UAC 15 completes the 
handshake with an ACK. request. 

While SIP holds much promise for future Internet telephony 
applications, no clear migration path has yet been Identified 
from legacy-based telephony systems to SIP-based telephony 
systems . Proposed SIP-based telephony systems target telephones 
for UAC and OAS functionality. This generally implies that each 
telephone must include its own SIP stack and associated 
processing power. Such a requirement, however, will, likely 
result in telephones In the proposed SIP-based telephony systems 
to be more costly. Furthermore the existing technology does not 
allow such SIP-based telephony systems to be backward compatible 
with legacy telephones. 

Accordingly, there is a need In the current art for a system 
and method for enabling legacy telephones to participate 
seamlessly in SIP-based telephony systems. Such a system and 
method should allow legacy telephones to seamlessly make and 
receive SIP calls with other legacy telephones as well as with 
telephones with SIP functionality without . requiring that , such 
legacy telephones be equipped with their own SIP stack. 

SOMMARY OF THE INVENTION 

The current invention Is directed to a switch with an 
emulation client located In a data communication network that 
adheres to a SIP signaling protocol. The switch is coupled to a 
legacy telephone capable of initiating or receiving telephonic 
communication with a SIP-observant telephone or another- legacy 
telephone over the SIP-observant network. The emulation client 
translates between PBX and SIP messages to allow the legacy 
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telephone to communicate seamlessly over the SIP-observant 
network. The switch is further coupled to a location server that 
includes redirection information for redirecting calls. The calls 
are preferably redirected based on the location where the user la 
scheduled to be at the time of the call. 

In one aspect of the invention, the system includes a switch 
for establishing telephonic communication between a first. device 
and a second device over a communication network adhering to the 
SIP signaling protocol. The switch Includes a processing unit 
with program instructions allowing it to receive a first call 
establishment message from the first device in a SIP-unobservant 
format, generate a second call establishment message in a SIP- 
observant format in response to the first call establishment 
message, and transmit the second call establishment message to 
the second device over the communication network. 

In another aspect of the Invention, the switch receives a 
first call establishment message from the first device in- a SIP- 
observant format, generates a second call establishment message 
in a SIP-unobservant format in response to the first call 
establishment message, and transmits the second call 
establishment message to the second device over the communication 
network . 

In one particular aspect of the invention, the call 
establishment message is a request, response, or confirmation. 

In another particular aspect of the invention, the SIP- 
unobservant format adheres to a private branch exchange signaling 
protocol . 

In another particular aspect of the invention the switch 
stores redirection information in a location server for 
redirecting call establishment messages. The switch retrieves 
redirection information associated with the first call 
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establishment message and redirects the second call eatablishment 
message in response to the retrieved redirection information. 

In another particular aspect . of the invention, the 
redirection information is associated with a day and a time 
indicative of when the call establishment messages, are to be 
redirected. 

In yet another particular aspect of the invention, the SIP- 
unobservant format is selected from a plurality of available 
formats . 

These and other features, aspects and advantages of the 
present invention will be more fully understood when considered 
with respect to the following detailed description, appended 

claims, and accompanying drawings. 

FIG. 2 is a schematic block diagram of a data communication 
network supporting an emulation service for a SlP-unobservant 
phone 40 Initiating telephonic comnunlcation with a SIP-observant 
phone 65. The SlP-unobservant phone 40 communicates over a SIP- 
obaervant network 45 that preferably supports the SIP signaling 
protocol set forth in RFC 2543. The siP-observant network 45 is 
preferably a wide area network such as the Internet. 

Switching device 50 . is coupled to a location server 55. 
Switching device 50 is also coupled to switching device 60 over 
the SXP-observant network 45 via one or more core switches 
operative on the network. Switching device 60 is in turn coupled 
to the Sie-observant phone 65. The SIP-observant and unobservant 
phones 40, 65, switching devices 50, .60, and location server 55, 
are interconnected via cables or other transmission media known 
in the art. 
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The location sorvar 55 preferably contains rules and 
algorithms for redirecting calis to a location where a user of 
the SIP-observant phone 65 is . scheduled to be. The user's 
location may vary based on a time and/or day of the call. 
Alternatively, the location server 55 contains . rules and 
algorithms for redirecting calls made to a call center, to an 
appropriate extension or agent. The redirection nay be based on, 
for instance, caller information, agent availability, account 
information, and the like. 

Switching device 60 is preferably a switch, router, or other 
lilce device known in the art. Switching device 50 ia preferably 
a private branch exchange <FBX) unit managing incoming and 
outgoing calls for a particular location. Switching device 50 
includes an emulation client 50a for converting incoming SIP 
messages into PBX messages and outgoing PBX messages into SIP 
messages. In its simplest form, the emulation client 50a takes 
the role of a UAC 15 in the data coitmunicatibn network. 
According to one embodiment . of the invention, the emulation 
client 50a is implemented as a software program executing on the 
internal PBX processor. 

The SIP-observant phone 65 preferably includes a SIP stack 
for transmitting and receiving call establishment messages in a 
SIP-obsG>rvant format. The SIP-observant phone preferably takes 
the role of a UAS 20 as described in detail in RFC 2543. The 
S IP-unobservant phone 40, however, is a legacy device that does 
not include a SIP stack. The SIP-unobservant phone 40 transmits 
and receives call establishment messages in a SIP-unobaervant 
format preferably adhering to a PBX signaling protocol. 

In general terms, the SIP-unobservant phone 40 initiates 
telephonic communication with the SIP-observant phone 65 by 
transmitting a PBX dial request with, a particular telephone 
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number. Switching device 50 receives the dial request and 
invokes its emulation client SOa to convert the request into a 
SIP-observant format. In doing so, the emulation client SOa 
preferably transmits all or a portion of the telephone number to 
the location server 55 to determine whether the call is to be 
redirected to a different number or to a particular extension. 
Preferably, the location . server 55 returns the same number or a 
different number if the call is to be redirected. In an 
alternative embodiment, the location server 55 returns a list of 
all potential numbers for redirecting the call, and each number 
is tried for a connection until a response is received. In yet 
another embodiment, the location server is only engaged if the 
initially dialed number does not result in a successful 
connection. 

Switching device 50 preferably creates a SIP INVITE request 
with . the identified telephone number and transmits the request 
oyer the SIP-observant network 45. . Switching device 60 receives 
the INVITE request and transmits the request to the SIP-observant 
phone 65. The SIP-observant phone 65 preferably alerts the 
callee of the incoming call by emitting, for example, a ringing 
sound. If the call is answered, switching device 60 indicates a 
successful connection by returning a SIP OK response to the 
emulation client SOa. The emulation client SOa translates the OK 
response to a PBX answer event and transmits it to the SIP- 
unobservant phone. In addition, the emulation client SOa 
confirms the receipt of the OK response by transmitting a SIP.ACK 
message to switching device 60. The SIP-observant and observant 
phones 40, 65 may then engage in communication until one of the 
parties terminate the call. 

FIG. 3 is a schematic block diagram of a data communication 
network supporting an. emulation service for a SiP-unobservant 
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phone 70 receiving a SIP call from a SIP-observant phone 75. The 
data comnunication network of FIG. 3 includes switching devices 
80 and 85 coupled respectively to the SIP-observant and 
unobservant phones 75 and 70. Switching devices 80 and 85 allow 
the SIP-observant and unobservant phones 75 and 70 to . communicate 
with each other over a SlP-observant networic 90. 

Switching device 80 is preferably a switch, router, or other 
like device known in the art. Switching device 80 is coupled to 
a location server 95 preferably containing rules and algorithms 
for redirecting calls to a location where a user of the SIP- 
unobservant phone 70 is scheduled to be. The user's location nay 
vary based on a time and/or day of the call. Alternatively, the 
location server 55 contains rules and algorithms for redirecting 
calls made to a call center, to an appropriate extension or 
agent. The redirection may be. based on, for instance, caller 
information, agent availability, account information, and the 
like. 

Switching device 85 is preferably a PBX unit managing 
Incoming and outgoing calls for a particular location. Switching 
device 85 includes an emulation , client fiSa for converting 
incoming SIP messages into . PBX messages and outgoing PBX messages 
into SIP messages. In its sinqplest form, the emulation client 
85a takes the role of a UAS 20. 

In general terms, the SIP-obaervant phone 75 initiates a 
telephonic communication with the SIP-unobservant phone 70 by 
transmitting a SIP INVITE request. The INVITE request preferably 
includes a SIP DRL of switching device 85. The SIP URL 
preferably takes a form of "sipiuserfihost, " where the user 
portion indicates a user name or a telephone number associated 
with the SIP-unobservant phone 70, and the host portion indicates 
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a domain name or network address associated with switching device 
85. 

Switching device 80 accepts the INVITE request ; and 
preferably transmits all. or a portion of the SIP URL to the 
location server . 95 to resolve the SIP URL to a more precise 
address. Preferably, the location server 95 identifies a 
particular number to where to route the call. Alternatively, the 
location server 95 returns a list of all potential routing 
numbers, and each number is tried for a connection until, a 
response is received. In yet another embodiment, . the location 
server, is engaged to retrieve redirection information if an 
initlal.iy dialed, number does not result in a successful 
connection. 

Switching device 80 preferably creates a new INVITE request 
with the identified telephone number and transmits the request to 
switching device B5 over the SIP-observant network 90. Switching 
device 85. receives the INVITE request and invoices its emulation 
client 85a to convert the INVITE request to a PBX call request. 
The SIP-unobservant phone 70 alerts the callee of the in-coning 
call by, for example, emitting a ringing sound. If the call is 
answered, the emulation client B5a transmits a SIP OK response to 
switching device 80 to indicate a successful connection. 
Switching device 80 confirms receipt of the OK response by 
transmitting a SIP ACK message. The SIP-observant and 
unobservant phones 75, 70 may then engage in communication until 
one of the parties terminate the call. 

PIG. 4 is a schematic block diagram of a data communication 
network supporting an emulation service for a SIP-unobservant 
phone 100 initiating a call with another SIP-unobservant' phone 
105. The data communication network of FIG. 4 includes switching 
devices 110 and 115 coupled respectively to SIP-unobservant 
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phones 100 and 105. Each switching device 110, 115 Is preferably 
a PBX unit including an emulation client 110a, 11 Sa for 
translating between SIP and PBX messages. In Its simplest form, 
emulation client 110a takes the role of a (JAC 15 and emulation 
client 115a takes the role of a VKS 20. 

Switching device 110 is coupled to a location server 125 
preferably containing rules and algorithms for redirecting calls 
to a location where a user of SlP-unobservant phone 105 is 
scheduled to be. The user's location may vary based on a time 
and/or day of the call. Alternatively, the location server 55 
contains rules ' and algorithms for redirecting calls made to a 
call, center, to an appropriate extension or agent. The 
redirection may be based on, for instance, caller information, 
agent availability, account information, and the like. 

In general terms SIP-unobservant phone 100 initiates 
telephonic communication with SIP-unobservant phone 105 by 
transmitting a PBX dial request with the callee's telephone 
number. Switching device 110 receives the dial request and 
invoices its emulation client 110a to convert the request into a 
SlP-observant format... In doing so, the emulation client 110a 
preferably transmits all or a portion of the telephone nuinber to 
the location server 125 to determine whether the call is to be 
redirected to a different number. Preferably, the location 
server 125 returns the same number or a different number if. the 
call. Is to be redirected. In an alternative embodiment, the 
location server 125 returns a list of all potential numbers for 
redirecting the call, and each number is tried for a connection 
until a response is received. In yet another embodiment, the 
location server is only engaged If the initially dialed. number 
does not result in a successful connection. 
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Switching device 110 preferably creates a SIP INVITE request 
with the identified number and transmits the request over the 
SlP-observant network 120. Switching device 115 receives the 
INVITE request and invokes its emulation client 115a to convert 
the INVITE request to a PBX call request. The SIP-unobsarvant 
phone 105 alerts the callee of the in-coming call by, for 
example, emitting a ringing sound. 

If the call is answered, the emulation client 115a transmits 
a SIP OK response to emulation client 110a to indicate a 
successful . connection. Emulation client 110 converts the OK 
response to . a PBX answer event and transmits it- to SIP- 
unobservant phone 100.. Emulation client 110a. confirms receipt of 
the OK response by transmitting a SIP ACK message. The SIP- 
unobservant phones 110, 115 may then engage in communication 
until one of the parties terminate the call. 

FIG. 5 is a schematic block diagram of a data conmunlcation 
network including an independent emulation server 500 that does 
not reside within a data communication switch. The data 
communication network includes a switching device 305 coupled to 
a SIP-observant phone 200. Switching device 30S is also coupled 
to a location server 505 and a SIP-observant network 510. The 
location server 505 preferably contains rules and algorithms for 
redirecting calls to a location where a user of SIP-unobservant 
phone 205 or 300 is scheduled to be. Alternatively, the location 
server 55 contains rules and algorithms for redirecting calls 
made to a call center, to an appropriate extension or agent. The 
redirection may be based on, for Instance, caller information, 
agent availability, account information, and the like. 

The SIP-observant network 305 is a wide area network; such 
as the Internet, preferably supporting the SIP signaling protocol 
set forth in RFC 2543. 
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The data communication network also includes PBX aMitches 
400 and 405 coupled reapectively to SIP-unobservant phones 205 
and 300. PBX switches 400 and 405 may adhere to the same or 
different types of PBX signaling protocols. Although the network 
illustrated in FIG. 5 illustrates only two PBX switches, a person 
skilled in the art should recognize that the network jnay support 
multiple PBX switches and is not limited to only two. 

Unlike the data communication networks illustrated In FIGS. 
2-4, the data communication network illustrated in FIG. 5 
provides translation between SIP and PBX messages via the 
separate emulation server 500. The. emulation server is not 
limited to translating messages to/from a single PBX unit, but 
includes logic to translate messages to/from multiple PBX units 
of different types. 

In general terms, the SIP-observant phone 200 initiates 
telephonic communication with SIP-unobservant phone. 205 or . 300 by 
transmitting a SIP INVITE request. The INVITE request preferably 
includes a SIP URL of the emulation server 500. The switching 
device 305 accepts the INVITE request and transmits all or a 
portion of the SIP URL to the location server 505 for resolving 
the SIP .URL to a more precise address. Preferably, the location 
server 505 identifies a particular number to where to route the 
call. Alternatively, the location server 505 returns a list of 
all potential routing numbers, and each number ia tried for a 
connection until a response is received. In yet another 
embodiment, the location server, is engaged for retrieving 
redirection information if an initially dialed number does not 
result in a successful connection. 

Switching device 305 preferably creates a new INVITE request 
with the identified telephone number and transmits the request to 
the emulation server. 500 over the SIP-observant network 510. The 
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emulation server 500 receives the INVITE request and identifies 
the specific type of PBX to which the request should be routed 
and translated. Preferably, the emulation server maintains a 
mapping of addresses to PBX types, and uses the mapping 
information to select the appropriate PBX signaling, type. For 
example, if the INVITE request is addressed to 
"sipzexpertlScoranerce.com," the emulation server 500 may 
determine that the call should be routed to PBX unit 400 and 
thus, translated to the type of signaling used by PBX unit 400. 
However, if the INVITE request is addressed to 
*'sip;expert2econimerce.cocn, " the emulation server 500 may 
determine that the call should be routed to PBX unit 405 and 
thus, translated to the type of signaling used by PBX unit 405. 
The routing of the call to the appropriate PBX unit is preferably 
transparent to the SIP-observant phone 200. 

Once the appropriate PBX unit Is identified, the emulation 
server 500 translates the INVITE request to the PBX signaling 
type used by the identified PBX unit. Thus, if the call is 
addressed to PBX unit 400, the emulation server translates the 
INVITE request to the signaling type used by PBX unit 400. SIP- 
unobservant phone 205 alerts the callee of the in-coming call by, 
for example, emitting a ringing sound. If the call is answered, 
PBX unit 400 transmits an answer response to the emulation server 
500. The answer response is translated to a SIP OK response and 
transmitted to switching device 305 to indicate a successful 
connection. Switching device 305 confirms receipt of the OK 
response by transmitting a SIP ACK message. 

A person skilled in the art should recognize that variations 
to the data communication network of FIG. 5 may be made without 
departing from the scope and spirit. of the present invention to 
allow the SlP-unobsecvant phones 205, 300 to not only receive 
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calls, but to also initlatct calls with the SIP-obaexvant phone 
200 or another SlP-unobservant phone (not shown) via the separate 
emulation server 500. 

FIG. 6 is a flow diagram of the process taken by the 
emulation client/server 50a, 85a, 110a, 115a, 500 for. translating 
SIP messages into PBX messages. The emulation client/server 
receives a call initiation message in a SIP-observant format 
(160). The call initiation message may be an INVITE request, OK 
response, and the like. The emulation client/server identifies 
the SIP request/response to be translated (165) and finds a 
corresponding PBX event/service via a database lookup, table 
lookup, or in-line . code (170) . The PBX event/service is 
preferably a CSTA, CTI, or other PBX signaling event that does 
not adhere to the SIP signaling protocol. If multiple PBX units 
of different types exist to which a call may be routed and 
translated, the emulation client/server identifies the 
appropriate PBX unit and translates the SIP request/response to 
the identified PBX signaling type. The emulation client/server 
then returns the translated PBX. message (175). 

FIG. 7 is a flow diagram of a process taken by the emulation 
client/server 50a, 85a, 110a, 115a, 500 for translating PBX 
messages into SIP messages. The emulation client/server receives 
a call initiation message in a SIP-unobsarvant format (IBO) . The 
call initiation messagemay be a dial request, answer response, 
call request, or the like, transmitted as a CSTA, CTI, or other 
PBX signaling event that does not adhere : to the SIP signaling' 
protocol. The emulation client/server identifies the PBX 
event/service to be translated .( 1S5) and finds a corresponding 
SIP request/response via a database lookup, table lookup, .or in- 
line code (190) . The emulation client/server then returns the 
translated SIP message (195) . 
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FIG. 8 is a schematic diagram of a location database stored 
in the location server 55 of FIG. 2, which is representative of 
location servers 95, 125, and 505. The location database 
includes a plurality of location records 520, with each record 
preferably being headed and identified by a unique caller 
identifier (ID) 520a. The caller ID preferably includes all or 
a portion of the callee's contact information provided by the 
switching device 50. The contact information is preferably an 
express telephone number if a SlP-unobservant phone initiates the 
call, or a SIP URL if a SIP-observant phone initiates the call. 
Alternatively, the contact information nay be the caller's name 
or the caller's customer number. 

Each location record 520 may further indicate whether the 
call is to be redirected 520b to a particular number or agent, or 
whether the call is to be transmitted to the originally indicated 
nuniber. 

A contact field 520c includes one or more contact numbers to 
which a call may be redirected. In the illustrated embodiment, 
each contact number is preferably associated with a day and a 
range of times indicating when a call should be rerouted to the 
indicated number. In an alternative embodiment, the contact 
field indicates a particular extension or available agent 
information for routing a call placed to a call center. A person 
skilled in the art should recognize, furthermore, that the 
location record may include other information for determining and 
when and how to redirect a call. 

FIG. 9 is a flow diagram of a process for utilizing the 
location database of FIG. 6 to redirect calls according to one 
embodiment of the invention. According to the illustrated 
embodiment, a call may be redirected if an initially dialed 
number does not result in a successful connection. 
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The process starts, and either a SlP-observant or SIP- 
unobservant . phone initiates a call to a particular number (530). 
A determination is made if the call has been answered (535) 
preferably based on the receipt of a SIP OK response. If the 
call has not been answered, the location server is, engaged to 
retrieve an appropriate location record 520 based on either the 
called . number or the calling party's information (538). A 
determination . is then made as to whether the call is to be 
redirected (540) . The location server may examine the redirect 
field 520c of. the location record 520 to make this determination. 
If the call is to be redirected, the appropriate redirect 
information is retrieved from the contact field 520d, and a call 
is initiated to the redirect number (545) . 

FIG. .10. is a flow diagram of a process for utilizing the 
location database of FIG. 8 to redirect calls according to an 
alternative embodiment of the invention. According to this 
alternative embodiment, the location database is engaged prior to 
initiating the call. 

The process starts and either a SIP-observant . or . SIP- 
unobservant phone initiates a call to a particular number (530). 
However, instead of trying the number first for a response, the 
location server is invoked to retrieve the appropriate location 
record (560) . A determination is then made as to whether to 
redirect the call to a xnore precise address, a particular 
extension number, or an alternate telephone number where the 
callee is scheduled to be (565) . The location server may examine 
the redirect field 520c of the location record 520 to make this 
determination. If the call is to be redirected, the appropriate 
redirect information is retrieved from the contact field 520d, 
and a call is. initiated to the . redirect number (570). 
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Although this invention has been described in certain 
specific embodiments, those skilled in the art will have no 
difficulty devising variations which in no way depart from the 
scope and spirit of the present . invention. For example, although 
the present invention is described with respect. to SIP-observant 
and unobservant telephones, a person skilled in the art should 
recognize that such telephones may be replaced with any device 
capable of telephonic communication over the Internet, such as, 
for example, a wireless phone or computer. 

A person skilled in. the art should also recognize that the 
SIP-unobaervant phonea may utilize any non-SIP aignaling methods 
besides PBX to communicate with the SIP-observant phones. The 
emulation client/server may further be modified without departing 
from the scope and spirit of the present invention to allow a 
telephone utilizing any such non-SIP signaling method to 
communicate via the sip-observant network. 

It is therefore to be understood that this invention may be 
practiced otherwise than is specifically described. Thus, the 
present embodiments of the invention should be considered in all 
respects as illustrative and not restrictive, the scope of the 
invention to be Indicated by the appended claims and their 
equivalents rather than. the foregoing description. 
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4. Brief Description of Drawings 

FIG. lA is a functional block diagram of establishing a SIP 
call using a proxy SIP server. 

FIG. IB is a functional block diagram of an alternative 
method for establishing a SIP call using a redirect SIP server; 

FIG. 2 is a schematic block diagram for a data communication 
network supporting an emulation service for a SIP-unobservant 
phone initiating telephonic . conimunlcatlon with a SIP-obaarvant 
phone r 

FIG. 3 is a schematic block diagram of a data communication 
network supporting an emulation service for a SIP-unobservant 
phone receiving telephonic communication from a SIP-observant 
phone. 

FIG. 4 is a schematic block diagram of a data conununication 
network supporting an emulation service fox a. SIP-unobs£rvant 
phone initiating telephonic communication with another SIP- 
unobservant phone. 

. FIG. 5 is a schematic block diagram of a data communication 
network including a. separate emulation server. 

FIG. 6 Is a flow diagram of a process for translating SIP 
messages into PBX messages. 

FIG. 7 is. a flow diagram of a process for translating PBX 
messages into SIP messages. 

FIG. 8 is a schematic diagram of a location database stored 
in a location server. 

FIG. 9 is a flow diagram of a process for utilizing the 
location database of FIG. 8 to redirect calls according to one 
embodiment of the invention. 

FIG. .10 is a flow diagram of a process for utilizing the 
location database of FIG. B to redirect calls according to an 
alternative embodiment of the invention. 
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Fig. 1 A 
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Fig. 1 B 
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Fig. 9 
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1. Abstract 

A switch with emulation client in a data communication 
network adhering to a Session Initiation Protocol .(SIP) . The 
switch is coupled to a legacy telephone which initiates or 
receives telephonic communication with a SIF-obaervant telephone 
or another legacy telephone over the SIP-observant network. The 
emulation client translates between PBX and SIP messages to allow 
the legacy telephone to communicate seamlessly over the SIP- 
obaervant network. The switch is further coupled to a location 
server which storing redirection information for redirecting 
calls made to a particular number. The calls are preferably 
redirected based on the location where the user Is scheduled to 
be at the time of the call. 
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